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DETAILED ACTION 
Response to Amendment 

1. Applicant's amendment submitted on April 13, 2004 has been received and carefully 
considered. The changes made to the Drawings are acceptable. Claim 2 has been cancelled. 
Claims 1 and 3-6 remain active. 

Claim Objections 

2. Claim 5 is objected to because it is unclear as to the structural limitation applicant is 
attempting to recite due to improper grammatical form, (i.e., ". . . the total angle subtended by the 
succession of straight tube sections at the center of curvature of the radius-curve ??? a 
descending mass flow of dense phase solids ..." in lines 3-4). Appropriate correction is required. 

Claim Rejections -35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claim 1 is rejected under 35 U.S.C 102(b) as being anticipated by Kaulakis (US 
2,815,268). 

Kaulakis (see FIG. 1) discloses an apparatus comprising a cyclone separator leg which 
joins the lower end of the leg of a secondary cyclone and the leg of a primary cyclone to form a 
single primary and secondary cyclone leg complex, wherein solids collected in both cyclones are 
combined (i.e., which reads on, ". . . passing the gasiform material through two or more stages of 
cyclone separators or other dust separating means. Each of the stages may comprise more than 



Application/Control Number: 09/725, 1 65 Page 3 

Art Unit: 1764 

one cyclone separator provided with diplegs which converge into a larger common dipleg for 
each stage'" column 3, lines 11-19); said separator leg terminating distally in a radius-curved 
single leg termination that is immersed in a fluidized bed of particulates (i.e., dipleg 38 provided 
at its lower end with a U-bend or 180° bend 40 and a riser portion 42; column 3, lines 24-44); 
wherein the collected and combined solids are discharged from the separator through said 
termination. In view of the newly added structural limitation, Kaulakis further discloses the 
termination is devoid of movable sealing parts (i.e., no mechanically operated sealing elements 
are disclosed). 

Instant claim 1 structurally reads on the apparatus of Kaulakis. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Jones (US 2,634,191). 

Jones (FIG. 1-3) discloses, "Solids removed from the effluent gases by the cyclones are 
returned through a pipe to the fluid bed. This pipe, commonly called a 'dip-leg,' extends below 
the surface of the bed in order to provide a seal against gases which might otherwise be blown 
upwardly in the dip-leg and prevent proper action of the cyclone. In some installation cyclones 
in multiple are used discharging solids into a common dip-leg" 1 (column 1, lines 32-48). Also, 
Jones discloses, "It is desirable to terminate dip-leg 16 with a bend 20 to act as a baffle against 
bubbles of air rising through the catalyst bed," (column 4, lines 36-39), wherein bend 20 
comprises a "radius-curved single leg termination." In view of the newly added structural 
limitations, Jones discloses leg termination 20 being devoid of movable sealing parts, such being 
desirable because the mechanically operated dampers of the prior art tended to jam during filling 
or cause an undesirable restriction to the normal flow of solids during operation (column 2, lines 
9-17). In contrast, Jones (FIG. 2) discloses a single leg termination 20 being sealed by means of 
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a metal plate 19 temporarily held across the outlet of dip-leg 16 by a fusible link 21 whose 
melting point is at, or somewhat below, the normal operating temperature. The sealing means 
may also comprise a seal composed either partly or wholly of a material that will fuse or 
otherwise rupture or disintegrate at the desired temperature (column 2, lines 24-55). "During 
normal operation of the unit, dip-legs 11 and 16 are open at the lower ends [thereby being 
devoid of movable sealing parts] to permit return of catalyst from the cyclones to the fluid bed. 
In Figure 1, dip-legs 16 of secondary cyclones 13 are shown closed by plates 19 to illustrate the 
situation occurring according to the invention when catalyst is being introduced into the 
regenerator during starting up the plant'' (column 3, lines 27-51). 
Instant claim 1 structurally reads on the apparatus of Jones. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jones (U.S. 
2,634,191) in view of Danielsen et al. (U.S. 4,996,028). 
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Jones is silent as to the specifically recited ratio of radius-to-diameter for the single leg 
termination 20 (FIG. 1-3). In any event, it would have been obvious for one of ordinary skill in 
the art at the time the invention was made to select a ratio of 1.0 to 3.0 for the ratio of radius-to- 
diameter for the single leg termination in the apparatus of Jones, since the specific ratio is not 
considered to confer patentability to the claim since the precise ratio would have been considered 
a result effective variable by one having ordinary skill in the art. Accordingly, one having 
ordinary skill in the art would have routinely optimized the ratio of radius-to-diameter in order to 
obtain a desired solids level within the cyclone diplegs, In re Boesch, 617 R2d. 272, 205 USPQ 
215 (CCPA 1980), and where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re Aller, 
105 USPQ 233. Danielsen et al. is further provided to evidence the conventionality of providing 
a single leg termination to the distal end of a cyclone dipleg according to the recited 
configuration, wherein, "... the radius of curvature of the tubular body portion 25 preferably is in 
the range of from about 1 1/2 times to about 2 1/2 times the diameter of the tubular body portion 
25." Maintaining a pre-determined, sufficient, radius of curvature increases, under conditions of 
use, the stability of the dipleg solids level over that of diplegs having straight run tubular body 
portions, as taught by Danielson. (column 3, lines 2-10; FIG. 1-2), 

6. Claims 4 and 5 are rejected under 35 U.S. C. 103(a) as being unpatentable over Jones 
(U.S. 2,634,191) in view of Luckenbach (U.S. 4,074,691). 

Regarding claim 4, although Jones is silent as to bend 20 (FIG. 1-3) being constructed 
from a succession of straight tube sections arranged in an arcuate array, it would have been an 
obvious design choice for one of ordinary skill in the art at the time the invention was made to 
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select such a construction for the bend in the apparatus of Jones, since substitution of known 
equivalent structures involves only ordinary skill in the art. In re Fout 213 USPQ 532 (CCPA 
1982); In re Susi 169 USPQ 423 (CCPA 1971); In re Siebentritt 152 USPQ 618 (CCPA 1967); 
In re RuffU8 USPQ 343 (CCPA 1958). To evidence the conventionally of such construction, 
Luckenbach (FIG. 1) teaches a cyclone comprising a dipleg 16 having a leg termination 
constructed of a pair of interconnected angularly disposed conduit members 12 and 14, the upper 
one of which is lineal and connected with the lower vertical portion of the cyclone dipleg 16. 

Regarding claim 5, as seen in the Figure 2 of Jones, the bend 20 of dipleg 16 inherently 
directs the flow of descending mass of solids into a plane orthogonal to the ascending gaseous 
flow, by virtue of the total angle subtended by bend 20. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jones (U.S. 
2,634,191). 

Jones only illustrates the configuration of "cyclones in series, or series-parallel... with 
individual diplegs," (column 1, lines 46-48; FIG. 1). However, if accordingly modified to 
comprise the disclosed, "cyclones in multiple. . . discharging solids into a common dip-leg," 
(column 1, lines 32-46), the discharge end (defined by plate 19) of the dipleg 16 would 
inherently lie on the side opposite the junction of the primary and secondary cyclone diplegs 16 
and 11, respectively. Additionally, the junction would inherently be located at a higher elevation 
than the distal end of the radius-curved termination. Although Jones is silent as to the vertical 
distance between the junction and discharge end, it would have been obvious for one of ordinary 
skill in the art at the time the invention was made to select an appropriate distance (such as the 
recited range) between the junction and the discharge end in the apparatus of Jones, on the basis 



Application/Control Number: 09/725, 1 65 p age ' 

Art Unit: 1764 

of suitability for the intended use and absent showing any unexpected results, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. 

Response to Arguments 

8. Applicant's arguments with respect to claim 1 and 3-6 have been considered but are moot 
in view of the new ground(s) of rejection, as necessitated by amendment. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

* * * 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is (571) 272-1449. 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F, every other Friday off 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free), 

Jennifer A. Leung 
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